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1.   Introduccin
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la transmisión de contenidos audiovisuales digitales 
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principalmente con la infraestructura de la red de 
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2.   Marco terico
En la actualidad, el desarrollo acelerado de las 
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nuevos servicios. En cuanto al servicio de televisión 
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interactivo con el cual el usuario puede progra-
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Esta tecnología de transmisión de contenidos 
audiovisuales se estructura como un sistema 
de almacenamiento de contenidos digitales 
en un servidor para ser enviados al usuario 
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implementación real de este servicio se puede 
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cación de la tecnología digital en la transmisión 
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La protección ante este tipo de interferencias 
se consigue dispersando los datos e insertando 
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tualmente, reducen la capacidad del canal. Esta 
reducción de la capacidad es menor cuanto 
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proporciona utilidades adicionales al usuario 
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3.   Pros y contras de IPTV en Colombia
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cionamiento, ello necesariamente depende de otros 
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los servicios telefónicos.
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^8)::#&$K.""#&a$<$*+!$;+,#,$-#$,)#=+$#,$+&-#,$<$!.,-
(&+,.L%-+!9$3#&+>$#!"+$!);+,#$+"&+$;&+8*#7%>$(+7+$
*+!$8)::#&$,+$".#,#,$(%;%(.-%-$.,S,."%>$()%,-+$P!"+!$
#!"P,$(+7;*#"%7#,"#$**#,+!$(+7#,L%&H,$%$;#&-#&!#$
*+!$;%/)#"#!$/)#$=%<%,$**#1%,-+9
 
J%$%(")%*.L%(.C,$-#$&#-#!$-#$%((#!+$<$-.!"&.8)(.C,$#,$
6+*+78.%$.7;*.(%$),%$%*"%$.,=#&!.C,9$F(")%*7#,"#>$
2345NQR $#!"H$7+-#&,.L%,-+$<$-.1."%*.L%,-+$),%$
-#$ !)!$(%8#(#&%!$)8.(%-%$#,$Z#-#**',Y$ %!.7.!7+>$
4 J 6hZ$&#(.8.&H$),%$.,=#&!.C,$-#$flm$7.**+,#!$
-#$-C*%&#!$0%!"%$nmmW>$;+&$;%&"#$-#$!)$!+(.+$4#*#:C-
,.(%>$-#$*+!$()%*#!$Vnm$7.**+,#!$-#$-C*%&#!$!+,$;%&%$
%(")%*.L%&$*%!$&#-#!$-#$"#*#:+,'%$<$oQTVpm$7.**+,#!$
!+,$;%&%$(&#%&$),%$&#-$.,"#*.1#,"#$/)#$;#&7."%$+:&#-
(#&$!#&=.(.+!$#7;%/)#"%-+!$-#$2,"#&,#">$ "#*#=.!.C,$
<$"#*#:+,'%$\Ve]9$
J%$;+!.8.*.-%-$-#$+:&#(#&$%((#!+$-#$8%,-%$%,(0%$
.,%*H78&.(+$;&#!#,"%$),%$-.S()*"%-d$*%!$"#(,+*+1'%!$
.,%*H78&.(%!$)!%,$*+!$;&+"+(+*+!$463q23$<$#*$:+&7%-
"+$-#$;%/)#"#!$23N=#&!.C,$eY$7.#,"&%!$/)#>$%*1),%!$
"#(,+*+1'%!$%*H78&.(%!$"&%,!7."#,$#,$23N=#&!.C,$f9
J%!$#7;&#!%!$;&#!"%-+&%!$-#*$!#&=.(.+$2345$#,$6+-
*+78.%$-#8#,$&#=.!%&$*%$#b;#&.#,(.%$-#$!)$%,"#(#!+&%$
5+23$/)#$!#$(+,!".")<#$0+<$#,$-'%$#,$),%$+8*.1%-
"+&.%$&#:#&#,(.%9$T#&'%$#,"+,(#!$7)<$1&%=#>$/)#$*%!$
empresas de telecomunicaciones se apresuraran a 
=#,-#&$),$;&+-)("+$%*$/)#$-%-%!$*%!$(%&%("#&'!".(%!$
-#$*%$.,:&%#!"&)(")&%$-#$*%$&#-$<$-#*$7#&(%-+$;&#-
senten inconvenientes. 
Por su parte, el marco regulatorio nacional no es 
7)<$%-#()%-+$ \VX]Y$ #*$Z.,.!"#&.+$-#$6+7),.(%-
(.+,#!$0%$=#,.-+$-#*.,#%,-+$),%$;+*'".(%$!#("+&.%*$
;%&%$#*$)!+$<$%;&+=#(0%7.#,"+$-#$*%!$;+!.8.*.-%-#!$
"P(,.(%!$/)#$;#&7."#,$*%!$"#(,+*+1'%!$-#$=%*+&$%1&#-
1%-+>$ .,(*)<#,-+$ *+!$ -#!%&&+**+!$ 23$ ^"&%,!7.!.C,$
-#$ !#I%*#!$ -#$ %)-.+$<$ =.-#+$ %$ "&%=P!$ -#$ 23aY$ !.,$
#78%&1+>$#!%!$,+&7%!$&#1)*%"+&.%!>$%),/)#$"&%"%,$
-#$&#!;+,-#&$%$*%!$-.,H7.(%!$-#*$7#&(%-+>$#,$%*-
1),+!$(%!+!>$!#$(+,=.#&"#,$#,$),%$8%&&#&%$%&".S(.%*$
/)#$ +8!"%()*.L%,$ *%$ .7;*#7#,"%(.C,$ -#$ ,)#=%!$
alternativas tecnológicas creadas para satisfacer las 
necesidades de los usuarios. La desagregación del 
8)(*#$<$*%$!#;%&%(.C,$#,"&#$*%$&#1)*%(.C,$-#$&#-#!>$
;+&$),$ *%-+>$<$ *%$-#$(+,"#,.-+!>$;+&$#*$+"&+>$ !+,$
%*1),+!$-#$#!"+!$;&+8*#7%!9
4.   Impacto de IPTV en el mundo
T#1B,$-%"+!$&#;+&"%-+!$;+&$#*$6#,"&+$-#$2,=#!".-
1%(.+,#!$#$2,,+=%(.C,$#,$4#*#(+7),.(%(.+,#!$\n]>$
;%&%$S,%*#!$-#$nmml>$2345$"#,'%$(#&(%$-#$p$7.**+,#!$
-#$)!)%&.+!$%$,.=#*$7),-.%*>$<$!)$(&#(.7.#,"+$#&%$-#$
VlWr9$ )&+;%$!#$(+,!+*.-%8%$(+7+$*%$&#1.C,$/)#$
%1&);%8%$#*$7%<+&$,B7#&+$-#$)!)%&.+!$(+,$(#&(%$
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-#$X$7.**+,#!$<$#*$(&#(.7.#,"+$#&%$-#*$nsVr9$3+&$
!)$;%&"#>$#,$F7P&.(%$#!"%$(.:&%$#&%$-#$VtmfW9mmm9
J%$8)#,%$%(+1.-%$-#$2345$#,$;%'!#!$#)&+;#+!$(+7+$
@&%,(.%>$<$ !;%I%$!#$-#8#$%$/)#$),$1&%,$;+&(#,"%K#$
-#$!)$&#-$#!"H$#,$S8&%$C;".(%$+$0'8&.-+$@.8&%N6+%b.%*$
\Vf]>$(+,"&%&.+$%$*+$/)#$+()&&#$#,$,)#!"&+$;%'!$-+,-
-#$%B,$;#&!.!"#,$<$!+,$*%$1&%,$7%<+&'%>$*+!$;%&#!$
"&#,L%-+!$ -#$ (+8&#$ /)#$ 8&.,-%,$ %,(0+$-#$ 8%,-%$
&#-)(.-+$<$!+,$+8!+*#"+!$;+&$!)$%,".1c#-%-$;%&%$
las nuevas tecnologías de la información.
 *$Pb."+$-#$2345$#,$F7P&.(%$J%".,%$-#;#,-#&H$#,$
1&%,$7#-.-%$-#$*%$;#,#"&%(.C,$-#$*%$8%,-%$%,(0%$
#,$!)!$;%'!#!$\s]Y$!.,$#78%&1+>$*+!$',-.(#!$,+$!+,$
7)<$ 0%*%1c#I+!d$60.*#$ p>pr>$F&1#,".,%$ f>fr>$
U&%!.*$er>$5#,#L)#*%$s>Vr>$6+*+78.%$n>pr$<$3#&B$
n>sr>$#,"&#$+"&+!9
5.   Proyecciones de IPTV en Colombia
3%&%$ #*$ (%!+$(+*+78.%,+$#*$;&.7#&$+;#&%-+&$/)#$
+:&#(.C$ 2345$ :)#$  3Z$ #,$Z#-#**',>$ !#&=.(.+$
/)#$;+!"#&.+&7#,"#$!#$#b"#,-.C$0%(.%$+"&%!$(.)-%-#!$
(+7+$F&7#,.%>$Z%,.L%*#!>$5%**#-);%&>$Z+,"#&'%>$
T.,(#*#K+>$U)(%&%7%,1%$<$U+1+"H9$ 3Z$;&+<#("%$
(%)".=%&$smm9mmm$,)#=+!$!)!(&.;"+&#!$;%&%$nmVm9$
 *$;&+<#("+$-#$2345$*#$;#&7.".&H$%$QR $;+"#,(.%&$
!)$&#-$%(")%*$<$;&#!"%&$!#&=.(.+!$(+,=#&1#,"#!$-#$=+L>$
"#*#=.!.C,$#$2,"#&,#"$%$ "&%=P!$-#$*%$7.!7%$&#-9$O#$
Region 2005 2006 2007
Europa XnV9mmm VtXmX9mmm etWpe9mmm
F!.%$3%('S(+ fVn9mmm Wpl9mmm ntVlf9mmm
F7P&.(% nfl9mmm emW9mmm V9mfW9mmm
h"&+! lm9mmm Xm9mmm m
4+"%*$Z),-.%* V9elm9mmm ntWXV9mmm ptnnW9mmm
.1)%*$7%,#&%>$#b"#,-#&$*%$(+8#&")&%$-#*$!#&=.(.+$-#$
"#*#=.!.C,$<$;#&7.".&*#$%*$)!)%&.+$(+,"%&$(+,$),$!#&=.-
(.+$-#$"#*#=.!.C,$-.1."%*$-#$#b(#*#,"#$.,"#&%(".=.-%-9
@.1)&%9$V$O.!"&.8)(.C,$-#$!)!(&.;"+&#!$-#$2345$%$
nivel mundial
3&+,"+$!)&1.&H,$-+!$,)#=+!$(+7;#".-+&#!$;+&$(%-%$
-#;%&"%7#,"+9$F*$&#!;#("+>$ 7(%*.$<%$*%,LC$#*$!#&-
=.(.+$#,$6%*.$<$4#*#(+7$&#(.8.&H$),%$.,=#&!.C,$-#$
flm$7.**+,#!$-#$-C*%&#!$0%!"%$nmmW$;+&$;%&"#$-#$!)$
;&.,(.;%*$%((.+,.!"%>$4#*#:C,.(%>$-#$*+!$()%*#!$smm$
7.**+,#!$!#$-#!".,%&H,$;%&%$#*$-#!%&&+**+$-#$8%,-%$
%,(0%9$5#.,"#$7.**+,#!$!+,$;%&%$%(")%*.L%&$*%!$&#-#!$
-#$"#*#:+,'%$<$#*$&#!"+$;%&%$(&#%&$),%$&#-$.,"#*.1#,"#$
/)#$ ;#&7."%$ +:&#(#&$ !#&=.(.+!$ #7;%/)#"%-+!$ -#$
2,"#&,#">$"#*#=.!.C,$<$"#*#:+,'%9
F!.7.!7+>$4#*#:C,.(%$ %-/).&.C$ *%$ #b;*+"%(.C,$
-#$ *%$ .,:&%#!"&)(")&%$ -#$4#*#(+7$/)#$ (+,!"%$ -#$
veintisiete empresas, catorce tele asociadas, entre 
()%*#!$ #!"H,d$4#*#$F&7#,.%>$4#*#$U)(%&%7%,1%>$
4#*#$6%/)#"H>$4#*#$6%*%&*%>$4#*#$4+*.7%>$4#*#$4)*B%>$
4#*#$6%&"%1#,%>$4#*#$T%,"%$G+!%>$4#*#$Z%.(%+>$4#*#$
U)#,%=#,")&%>$Z#"&+"#*>$4#*#$?).*%>$4#*);%&>$4#*#$
R%&.I+>$4#*#$T%,"%$Z%&"%9$ !"%$%-/).!.(.C,$(+,=.#&-
"#$%$4#*#:C,.(%$#,$#*$B,.(+$+;#&%-+&$(+,$=#.,".B,>$
-#$*%!$sn$(%;."%*#!$-#$-#;%&"%7#,"+!>$#/).=%*#,"#$
%$),%$;%&".(.;%(.C,$-#$7#&(%-+$-#*$ffr9
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Tabla 1.$RB7#&+$-#$)!)%&.+!$-#$2345$%$,.=#*$7),-.%*9
Figura 1.$O.!"&.8)(.C,$-#$!)!(&.;"+&#!$-#$2345$%$,.=#*$7),-.%*9
 ,$U+1+"H>$*%$ 7;&#!%$-#$4#*#(+7),.(%(.+,#!$-#$
U+1+"H$^ 4Ua$<%$".#,#$),$;*%,$-#$7#&(%-+$(+,$#*$
/)#$#!;#&%$(%;"%&$#*$nmr$-#$!)!$)!)%&.+!$-#$8%,-%$
%,(0%$-#$*%$(.)-%-Y$#!$-#(.&>$),+!$emm9mmm$%((#!+!>$
#,$*+!$;&.7#&+!$Vp$7#!#!$-#$+;#&%(.C,>$/)#$(+7.#,-
L%$%$;%&".&$-#$7%&L+$-#$nmmW9$ *$;&#!);)#!"+$;%&%$
*%$.,=#&!.C,$#!$(#&(%,+$%$QoXm$7.**+,#!9
4 JZ u$%8!+&8.C$*+!$!#&=.(.+!$-#$+;#&%-+&#!$-#$
(%8*#$;+"#,(.%*$ -#$sXn9mmm$)!)%&.+!$;+&$QTosmm$
7.**+,#!d$45$6%8*#>$6%8*#$3%('S(+$<$T);#&=.#A>$
#,"&#$+"&%!>$^#,$QTo$em$7.**+,#!a9$6+,$#!"%!$&#-#!$
;*%,#%$;&#!"%&$!#&=.(.+!$-#$=+L>$2,"#&,#"$<$45$#,$-.-
=#&!%!$&#1.+,#!$-#*$;%'!9$F-#7H!>$&#%*.LC$%*.%,L%$(+,$
6%8*#(#,"&+$^#,$,)#=#$-#;%&"%7#,"+!$(+,$smm9mmm$
(*.#,"#!a$<$;%&".(.;%$.,-.&#("%7#,"#$-#$*%!$fe$*.(#,-
(.%!$-#;%&"%7#,"%*#!$2,"#&,#"$.,%*H78&.(+$i.7%b9
6.   Anlisis
27;*#7#,"%&$2345$.7;*.(%$&#=.!%&$*%$.,:&%#!"&)(-
")&%$-#$(+8&#$;%&%$1%&%,".L%&$),$%((#!+$-#$8%,-%$
%,(0%$(+,$8)#,%$(%*.-%-$-#$!#&=.(.+$<$#b;#&.#,(.%9$
F0+&%$8.#,>$,+$!#$"&%"%$-#$;&#!(.,-.&$-#$-.(0%$.,:&%-
#!"&)(")&%!$!.,+$-#$%(")%*.L%&*%$+$;+"#,(.%&$,)#=+!$
#!/)#7%!$-#$%((#!+$%*$)!)%&.+$S,%*$\Vs]9$ !"+$#!>$
)!%&$#*$;%&$-#$(+8&#$;%&%$#*$%((#!+$-+7.(.*.%&.+>$
"#,.#,-+$ #,$ !)$ (+,S%8.*.-%-$ ;%&%$ ()8&.&$ (+&"%!$
-.!"%,(.%!>$**#1%,-+$#,$S8&%$0%!"%$*+!$%&7%&.+!$-#$
-.!"&.8)(.C,$/)#$#,$%*1),+!$(%!+!$#!"H,$)8.(%-+!$
#,$*+!$!C"%,+!$-#$*+!$#-.S(.+!9$
 ,$),$;%'!$#,$-#!%&&+**+$(+7+$6+*+78.%>$-+,-#$
aún se tienen sistemas analógicos de telefonía en 
7)(0%!$;+8*%(.+,#!$<$-+,-#$!#$()#,"%$(+,$"#,-.-
-+!$7)<$%,".1)+!$-#$;%&#!$-#$(+8&#>$=%*#$*%$;#,%$
;&#1),"%&!#$0%!"%$/)P$;),"+$#!$=.%8*#$ &#,+=%&$#*$
"#,-.-+$-#$(+8&#$;%&%$+:&#(#&$-.(0+!$,)#=+!$!#&=.-
(.+!>$<$!.$*+$#!>$()H*$!#&'%$#*$(+!"+$/)#$"#,-&'%$/)#$
;%1%&$#*$)!)%&.+9$R+$#,$=%,+>$4#*#:C,.(%N4#*#(+7$
+;"C$;+&$*%$"#*#=.!.C,$-.1."%*$!%"#*."%*$^4OTa9
F*1),%!$#7;&#!%!$-#$(%8*#$#,$6+*+78.%>$%(")%*-
7#,"#>$"+-%!$%8!+&8.-%!$;+&$4#*7#b$^6%8*#(#,"&+>$
T);#&$5.#A>$45$6%8*#a>$#!"H,$+:&#(.#,-+$!#&=.(.+!$
-#$"&.;*#$;*%<$-#!-#$0%(#$%;&+b.7%-%7#,"#$s$%I+!>$
7.#,"&%!$/)#$"+-%='%$,+$#b.!"#$*%$;&.7#&%$#7;&#!%$
-#$ "#*#:+,'%$ /)#$ *+$ 0%<%$0#(0+9$ !"+$ .,-.(%$ /)#$
-.(0+!$ ;&+=##-+&#!$ ,+$ (+,!.-#&%&+,$ %$ ".#7;+$ *%$
%7;*.%(.C,$-#$ !)!$ !#&=.(.+!>$ *+$ ()%*$ +&.1.,C$/)#$
*%!$ #7;&#!%!$ -#$ (%8*#$ ;#,#"&#,$ :H(.*7#,"#$ #,$ #*$
7#&(%-+$<$(%;"#,$),$;+&(#,"%K#$.7;+&"%,"#$-#$!)!$
(*.#,"#!9$F-.(.+,%*$%$#!"+>$!#$#!;#&%$/)#$#,$;+(+!$
%I+!$*+!$+;#&%-+&#!$-#$"#*#:+,'%$7C=.*$.,()&!.+,#,$
(+,$!)$!#&=.(.+$-#$()H-&);*+$;*%<>$(+,$*+$/)#$!#$;&+-
<#("%$(%;"%&$),$;+&(#,"%K#$.7;+&"%,"#$-#$(*.#,"#!9$
5%*#$*%$;#,%$;&#1),"%&!#$!.$#,$6+*+78.%$<%$!#$".#,#,$
#b(#*#,"#!$!#&=.(.+!$-#$"#*#=.!.C,$;+&$(%8*#$%$8%K+$
(+!"+>$/)P$=%*+&$%1&#1%-+$=%,$%$+:&#(#&$*%!$#7;&#!%!$
-#$"#*#:+,'%$;%&%$7+".=%&$%$7.*#!$-#$;#&!+,%!$/)#$
(+7;&#,$!)!$;&+-)("+!$!.$*+$7Hb.7+$/)#$,+!$+:&#-
(#,$.,.(.%*7#,"#$#,$6+*+78.%$!#&H$!#&=.(.+$-#$TO59$
J+$%,"#&.+&$!.,$-#K%&$-#$*%-+$"+-%$*%$.,:&%#!"&)(")&%$
/)#$!#$"#,-&H$/)#$.7;*#7#,"%&$;%&%$;+-#&$+:&#(#&$
!#&=.(.+!$7H!$%=%,L%-+!>$"%*#!$(+7+$?O5$+$T?O59
3%&%$"&%,!7.".&$),$!+*+$(%,%*$-#$"#*#=.!.C,$#,$TO$
^T"%,-%&-$O#S,.".+,a$!#$&#/).#&#$-#$),$%,(0+$-#$
8%,-%$-#$n9XZ8$\Vl]>$#!$-#(.&>$/)#$;%&%$),$0+1%&$
(+*+78.%,+$;&+7#-.+$/)#$()#,"#$(+,$"&#!$"#*#=.!+-
&#!$#,$(%!%$#!"#$,B7#&+$!#$%)7#,"%$%$l9XZ8Y$%0+&%$
%$#!+$0%<$/)#$!)7%&$#*$,#(#!%&.+$;%&%$*%$(+,#b.C,$
%$2,"#&,#">$#,$&#!)7.-%!$()#,"%!$#*$%,(0+$-#$8%,-%$
#!"%&'%$%;&+b.7%-%7#,"#$*+!$VmZ89$T.$0%(#7+!$*+!$
(H*()*+!$(+,$),$!#&=.(.+$-#$%*"%$-#S,.(.C,$^?Oa>$
#!"%$(.:&%$!#$=#&'%$%)7#,"%-%$(%!.$#,$),$Xmr9$4+-+$
#!"+$(+,=#&1#$#,$),$!+*+$;),"+$<$P!"#$#!$/)#$!.$*+!$
"#*(+!$,+$7+-#&,.L%,$!)!$&#-#!$-#$-.!"&.8)(.C,$%,"#!$
-#$/)#$#,"&#$#,$:),(.+,%7.#,"+$*%$"#*#=.!.C,$-.1."%*$
"#&&#!"&#>$*%7#,"%8*#7#,"#$#!"%$B*".7%$"#&7.,%&H$;+&$
%(%;%&%&$"+-+$#*$7#&(%-+>$!#,(.**%7#,"#$;+&/)#$*%$
4523$,+$#!$(+7;#".".=%$#,$;&#(.+$,.$#,$(%*.-%-$<$!)$
principal aliado serían sus contenidos, únicamente.
3+&$ !)$ ;%&"#>$ *%!$ #7;&#!%!$ #!"%"%*#!$ (+7+$ 4U>$
 3Z>$ Z6FJ2>$#"(9$-#8#,$%;&+=#(0%&$ *%!$+;+&-
"),.-%-#!$#,$*%$%7;*.%(.C,$-#$!#&=.(.+!$-#$8%,-%$
%,(0%$#,$:+&7%$7%!.=%>$!#&=.(.+!$-#$%((#!+$<$%;*.-
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(%(.+,#!$ 2,"#&,#">$;%&%$ *+1&%&$7%<+&$;#,#"&%(.C,$
^,.(0+!$-#$7#&(%-+a$%;&+=#(0%,-+$*%!$;+"#,(.%*#!$
-#$*%!$,)#=%!$"#(,+*+1'%!$!+8&#$(+8&#>$%S%,L%&!#$#,$
*+!$!#&=.(.+!$-#$"#*#(+7),.(%(.+,#!$.,%*H78&.(%!$
^;&+<#("%-+!$"%78.P,$!+8&#$n>X$E?La$#$.,()&!.+,%&$
en otros servicios como televisión por suscripción, 
2345$<$!%"#*."%*#!9$F!.7.!7+>$!#$-#8#,$#*.7.,%&$*%!$
=#,"%K%!$(+7;%&%".=%!$-#$4 J 6hZ$0+<$#,$7%,+$
-#$4#*#:C,.(%$-#$ !;%I%9
7.   Conclusiones
J%$ 2345$ #!$ ),%$ "#(,+*+1'%$ -#$ "&%,!7.!.C,$ -#$
(+,"#,.-+!$ %)-.+=.!)%*#!$ 8%!%-+$ #,$ #*$ ;&+"+(+*+$
23>$ ;%&%$ #*$ (%!+$ (+*+78.%,+$ *%$ -.!"&.8)(.C,$ -#*$
!#&=.(.+$ !#$ **#=%$%$(%8+$7#-.%,"#$ &#-#!$%*H78&.-
(%!>$ ;&.,(.;%*7#,"#>$ !+8&#$ ;%&$ -#$ (+8&#>$ *+$ ()%*$
.7;*.(%$/)#$#!"%$"#(,+*+1'%$!#$0%(#$!)!(#;".8*#$%$
*+!$.,(+,=#,.#,"#!$/)#$&#;&#!#,"%$),$7#-.+$(+7+$
P!"#>$"%*#!$(+7+d$*.7."%(.C,$#,$#*$%,(0+$-#$8%,-%>$
-#!1%!"#$:'!.(+$-#*$;%&$-#$(+8&#>$.,"#&7."#,(.%!>$%*"%$
*%"#,(.%>$#,"&#$+"&%!9$Q,%$!+*)(.C,$/)#$!#$0%$=#,.-+$
.7;*#7#,"%,-+$#!$ &##7;*%L%&$-.(0%!$(+,#b.+,#!$
;+&$),%!$&#-#!$0'8&.-%!$/)#$.,=+*)(&%,$(%8*#$(+%b.%*$
<$;%&$-#$(+8&#$v?@6w>$/)#$;+!##$),$7%<+&$%,(0+$
-#$8%,-%9$h"&%$!+*)(.C,$#!$**#=%&$*%$S8&%$-.&#("%-
7#,"#$0%!"%$*+!$%&7%&.+!$)8.(%-+!$#,$*%!$),.-%-#!$
&#!.-#,(.%*#!$<$-#$%0'$-.!"&.8).&$#,$(+8&#$0%!"%$*+!$
0+1%&#!>$#!"+$%;&+=#(0%$7#K+&$ *%!$(%&%("#&'!".(%!$
-#*$;%&$"&#,L%-+$;%&%$#*$()8&.7.#,"+$-#$-.!"%,(.%!$
(+&"%!>$<%$/)#$,+$&#;&#!#,"%$;P&-.-%!$!.1,.S(%".=%!$
-#$%,(0+$-#$8%,-%9
F(")%*7#,"#>$#*$',-.(#$-#$;#,#"&%(.C,$-#$*%$2,"#&,#"$
#,$6+*+78.%$<>$#,$1#,#&%*>$#,$F7P&.(%$J%".,%$0%$
=#,.-+$(&#(.#,-+$-#$:+&7%$#b;+,#,(.%*$<$-#$*%$7%,+$
(+,$#!"#$!#&=.(.+$"%78.P,$=.#,#,$(&#(.#,-+$*+!$!#&=.-
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